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(54) DATA TRANSFERING DEVICE BY BUS CONTROL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To efficiently perform data transfer 
through a common bus by adjusting the transfer capability of 
the bus in each DMAC. 

SOLUTION: This device consists of a bus right acquisition 
request minimum time setting register 6, a DMA transfer time 
setting register 7, counters 8 and 9, a HOLD request mask 10, a 
flip-flop circuit 1 1 and an AND gate 12. When data transfer 
performed by using a common bus t data transfer is performed by 
bus control which preliminarily sends a bus right acquisition 
request signal HOLD to a bus controller that is connected to 
the common bus and starts the data transfer after receiving a 
bus use permission signal HOLDACK from the bus controller. 
The register 7 sets DMA transfer time, and the register 6 sets 
the minimum time which makes the next bus right acquisition 
request after releasing a bus right. As a result, it is possible to 
adjust transfer capability of the bus in each DMAC. 
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DMAte»«FWB£Uy* * 7, > * 8 . 9, HO 
L DS*7^^ 10. 7 * 7*7 n y -?m& 1 1 StfT 

Wi'*X^> h n-7^fi>0)/<^afflJfDr«-f-HOLDA 
CK<:*»tTffe. f*-*|E».*|lllte1- 

r-fnmmifrtiZo dma*ejS«fhk« 

fl^iMSgUyX^ 6 C J: 0 , 

'<*«>eStfe»t:DMAC*UBIfi-e&* 0 




SL r- z> /< xmwiz xzr- 

if x * t^O * ^iiB#P3 * E5g-f « D M A if £B$ng 

-eoftfi^H £ Kg-*- * /<* 
i^fflS^fS, XonKfEDMAeSBJBBE^aatf 

Ss&^i:: -9- >r ^ ;^arU^to * t (c 
J; 0 fx -5 c l Ktto/txBiau:: «£ 

C fc ^r#Si:i-^m^« 1 E»<0'<*»|»li 
[If ] mrf£I3:£fl3;H=a<i . ^ftSLI^t^) 
3 ^fn^-aE8o/^l»i: j: * -r- *|EiSa6g 0 

* M'M iz X Z> t*~ 9 £3»« 0 

[H*S6 1 IfflEKgttffiJE^a.'i, tt«3&»*>*>EH 
»S£#S'** HrLt, liuEDM AfeiSB^ras^^a 
Xu f WE/^««»»*«i6*«lisc#ajzf£iJ& - 1 

[»*S7] lWEKfiffigjM^aii. #il><**3ttfl§ 
IW*3R8 ] WEDMAeiaBf ftStS^SS. C^'* ft 

1 «rw» L 8 virit^-aEfc^/<^«»u J: h -f— 9 fr 

£S£g 0 

[»** 9 ] WE/^^aaws^ae^iBiE^a 



[n$£ 10] ^u^h>^'j7n^3/ho- 

U 

^aacf/^^naiwsfatafi^nase^a*:* l. 

WEDMACa^BBKje^Sci. — SO/<^ttffl|f ajic 
^^♦MI»35*«lB:«FmES*aii, '"*x«SIMr*S 

T ?-fc*ZI > h D-7 C 

[0 0 0 1 ] 
[0 0 0 2 ] 

1, CPU 2. =r > ho — 7 3 , ^^U^h^^'J 
7H^3^d-7 ( (J^T. TDMACJ 

IS (Printed Wired Circuit Bord : l&Ts TPWC 
BJ t^rto ) CJS^^n. jl-v Mt£*.T^* 0 c 
^ J: -5 «r»dtti, C P U - y h t t Dfif it^ 0 
CPU2, DMAC 5S^DMAC 6 t±* /<J*a>hn 

^>^^o J^T. ^7X^J, DMAC 5 ^ CPU 

2, DMAC 6<7)K;n-f ->3 

[ 0 0 0 3 ] ©DMA C5*^/^3>FD-73i:, 
^<^lta?#SI*«-f-HO L D*jSffi+S (H2 
(3) ) o 

@/an>hD-73^bCPU2C, HOLD££& 

-r* (B2 (i) ) o 

■®CPU2i^/U3>hD-73C, ^<^«fflflF^r« 
^•HOLDACK^igttii-^ (B 2 (2) ) 0 

[0 0 0 4 ] > ho-73^^DMAC5C, 

HOLDACK^SiUL (B2 (4) ) , ^60^m, D 
MAC o-h'^X-^Ts 9 t & *) T 2 fc'ft D M AlSiS 4- if 
n o 

*>o *OB|i:, DMAC 5^, ^73>fd-73i;, 
ilSLTHO L DSrJStij (12 (3) ) K/f* 



fem^xm^itmmT 1 tat-?*? ztixm&zti 

[0 0 0 5] ®DMAC 6i^^3>Fn-73C, 
HOLD£££ii1-£ (H2 (5) ) 0 
®/^3>FD-73*»bCPUi:» HOLD£i£ifi1- 
4(H2(l))o 

©CPU2^b/U3>hD-73U, HOLDACK 
.SrHlffiL (SI 2 (2) ) . *<0*£*. DMAC6^ f ^a 
7^n^DT3 ^fltDMACaSrfT ^ o 

[0 0 0 6 ] >Fd-73^^CPU 2 {I. /< 

*ft@f#g*<I-i-HOLD£i§£ (H2 (1) ) L. mf 
EtHCfllt, CPU2**>/<*3> hn-73C, 
HOLDACK£S£iS (19 2 (2) ) L, a7h>Fd 
-7 3 *&DMAC 5 i:HO LD AC KZmth (HI 2 

(4) ) L> DMAC 5a*HESO/<*T** fcfc $ D 

[ 0 0 0 7] 

lix sJEO J: -9 ic, PWCB±i:CPU2^DMAC 

"f*o ffilitf. DMAC^HSHOLDiiiSfcRtti 
S"CO«f|IB (H2C0T1) S^DMACtIWt^ 9 fc 
Ltiftt^^n (H2 <OT 2^T 3 ) l4«rE*>J:$ 

o ttoT, — flL ^- KRthWftTLfc 

ui±, 7 r - a ^^rrtr-oastgtfo&sscf/^- I 

[ 0 0 0 8 ] SfcaE*tf)/<*«IW"Ci4. /<*-7**fcfc 
*DMACK«3fcK*:EH\ DMA<7)Kff S ix&JR** 

O#Jf)S0 SrE^XttffiSECHT-? w fc ir«t Y) x t~- 

MA|£iSB$W(±, m77XH'*4DMAC^- Y*7 

n-73t^ot^ »ODMACO»W»TtSi 
T% s*zz3> y u~=7 3 (i'**ffl»3&*/FprSEU&oT L 

[ 0 0 0 9 ] MC> AT*)'**iMffl!0»g*^- 

B#BI*, '<X*»»K*«*fci£ffii-*#DMAC** 

fi!>Kff -5 c i §fi<jfc1"£ 0 
[0 0 10] 



aS^t^f^Oit^^o i^DMAC^, 
S^ft^HO L Dr&£f L, Z-tUZtf LX '<* 3 > h n 
-9 ft*! fB^rHO L D AC K£iIS LX *tz 

UtffiSrS-fo (H* (A)- (4, DMA Cri*/**ttlBtil £g 
*#LT. DMAl£i*fc?EfTT-& * DMA^SBf Pfl£^ 
U (B) 14. DMABi8»T»»tf/^«i»S#fl| 

[0011] * 1691 (4, DMAgSB?^ (A) i: DMA 

iDMAcaaw^/^aiaiwR^srai^i- * zt&x- 

WCSS-fc^ Uf* 0 JaT, ttEAI&ttm (B) 
^*«»5**fiB#(IBfcw^ 0 SJ IE, B#f^ (A) , 
(B) *WSE*rtBfc1-*rt:*!>K. *&Wl±. ttT*>«J« 

[ooi2] »#« i KEttsfutsfc^ii, #a'<* 

(1) (2) Xiif>fun 

^'jrn^3>fn- 7 DMAC (5, 6) rf&M 

(i) Srffl^rf-^esifi 1 ^^ **5>^*ai 
a»»*fl*H old t«E*a-'^ (i) 

^:;<73> hn-7 (3) KSiiJL* R^s^Fd- 
v (3) ^^O^^ttfflHtarffi-^HOLDACKtSJt 

Mc^v^r, utri^ifc&s^g (2) XttWE^ i 

n^'JT^-t^nv^n-^DMAC (5, 6) - 
a*. — E ffiffifl^rt:: J: ^x^&^cor'-^eiS 
«FM«rKS1-*DMAEjaiWIHIK3e#a (^Uv** 
(DBRR) ¥<7)^vx^:^) , /^ttEfroTfcS 

(1$:^^^ (DBRR) MEtf 

^iWEDMAtea^iwK5e#aatf«E/<x«i»»s* 

^Mlfgi^t^ w fc£1$&fci-* 0 ^iua^ 
'^^eailJ «: DMA CftCUSt* C fct: J: >K C. 

[0013] »*a2 uE«*iifc«wii, n*flie 

WL<0/<A»Wlz X 9m&»mz&\,*X* fluEDM 

Aes^raii£S#ati, t'- *is&B$ «i-*ti£i-*/<* 

fc1-* Q :nci: »k r*- *IEiS*>-9->r ? ;ufcfi#-L 
T, DMA€iS^WlK€* f TTlli:ft*o »*a3i:E« 
Sftfc*9I(4, K3RJKlE«o^^BJ«HZJ:Sf'-^|5 
i£*«UiJv*T, lfirE'<^«l!l»3?*«fiB*IBIlS#« 

( HOLD w a i t fit) ZtZl^TZZ t ^^gtfcf 



[0014] gf**4 uE«s*i/.:«9lii, r*ai 4 

BUS^T, WEEleffiSeM^aii. t*M^l(?)7 

SB^'bSftCRse^gEKj&fDrtlt ft *o 
[0 0 15] »#*6 UE*S*i*:«9!li, fg*^ 1 4 

«UiJv*T. »Ett£4MeX#aii, tt»*fcJE3E«S 

**a'<*«:^L-c\ mmDMA&&mm&^&Ru t 

[0 0 16] it*3l7*cEttSn}t»9!«i. n*S 1 ft 

T£ < c. fc tzl 0 , 4»**L3»«XliO S**i»ftKE 

10 0 17] »*a8 U««Sii^«?iil±. R«9( 1 ft 
^L8 #E«0V<**I»U J: * f-^(SS8 

T^-t^n > h n-9DMAC^rt«Z(i*HBUEit*b 

itfcu-y**** u DMAesBtBa^^iisss 

£c u ^lif:i:Eltt tfi^^f,, E 

[0 0 18] ig^^9 CE«Snfc««li, Ht*gl ft 

v^l s ^fn^- aEtto/^^wau- i-sf-^gs^ 
■ uij^r, ttE'<*tta»£**&B$mE£¥a<i* 

HO L DXti'^afflK^fi-f-HO 

[0 0 I 9] »3R«i 0 lcEK^n/j«^Ci, r-f 
F>*'J7^-t^3>hD-7DMACi:i5V>r, 
««»Ofca&o>/<^fl|«»Sf*«*4dt#a**L, tt 
'***«»B*«H|-£j(E^ai±* DMA$EiHB#KES^ 

aav^«iai»R*ftis^ii(Ese#a«r*L, med 



fiB»WE5e^a<i, ^^Sfi^rSttTft 2tif Z r- 

£4?K<!: i"o r^f ^ h^^e , ;r^-t^i3>hn 
-7DMAC0 COW*«(i, flJEM** 1 ftv>L 9<0 
r- *eSK&^Tfl6ffl s r-r u ? h ^ ^ «; r ^ -t 

h o-7DMACt : 4^o 
[0 0 2 0] 

x.t^r^U^ h>^'JT?-fcX:j> h n-7DMACfi 
(CE(t*>*i* to-C, '<*f£Sm*Tt§l1-Tft Siifcr" 

i-*^<xaia»»*ftfiB#«E5ev' 6, — 

^DMAgMfl^Uv^^7, ^^>^8, 9HO 
L Dg^7^^ 10, 7'j77 , 7n 7 :/[§]g& 1 1 RVT 
> VY- h 1 2 £*Tl-£ 0 '<*1ta&£X*fi:BnB£ 
U->*** 6XtfDMAte«B#BE£L'y;** 7(1. EJtf 

**B&i-*#a><*:x.ii»ffi«(:: * fot^s - a 
2£ft* 0 Efi<o«aiittft-c***f, mzix* dma 

£7(1, DMACl*3UE(t*ft*> *) DMACOttffl 

[0 0 2 1 ] *^>^8(1. EI^^«a&-r^C P U<Oi 
n-^a^^M, '<*ttafH£*ft&B*mE£l' 
^^6 0M (HOLD wai'tl) i:«>H 

0 L D£*^^ U^;ufi-^^t±i*-r^o : 

8(1, ^xaa»5*ftHOLDZli/<; 
Si^ftHOLDACKO^T 
U *0«fcffi«*fc J: , *<Dtta** -Y *tiZ> 0 HO 
LD^v^^ioli, is •> > * 8 <7>£fc£j££ltT, £ 
^ > ^ 8 OtB^j^n 7 U^Mf -?*cob$ , DMAEiifx? 

«/<^««»s*fs^H0 l D^aat L-cas* sn^o 

1 2 Or- h ZffiCZm^ZT > h'Y— h 1 2 dSfltJOl- 

[0 0 2 2 ] — *^>^9(l, /<X-9--f ^ 
^^tUfVf^- (RDYfit) XliA'xt'f^;^ 
te^r^i" D AD Sff-tOS:^* ^ > h L, DMA63 
B#^E^U ^ 7 ^E^fS (/<^-9--f ^ lift* 
fc/W u^;u«-tSrtti2j U 7 -y y 7 o *y y 1 1 

^«®?#S^fI-^HO L DXli^ttffllfWHOL 
D A C K<Dfflba (T*-h) r^iiiL. -f-W*a«*(C 
i: IJ . fOl^^'Jt^n^o "7 »J y -ft n -y rtlSS 1 
1 (D-t v hm^S Ull. HO L D ON (i§g[D 
MACA f , ^ft < t t HOLD<i-tOiS£iJi:HOLDA 

?n^ 0 HOLDi^^^^ 1 O^tBytlff'^-t^'J 7 7" 



yny l i <7)&Jjm^r&T > b'Y- b 1 2 U J: 

IkmfktfVLhtL* ^MWmHOLDtLTHi 

ifHOLDUTiii^^n^o ) 0 
[0 0 2 3 ] HI 1 i:St*«o»fttR!9t*fl 

^ffiffllr^ff HOLDACK<?)^r-M:i:^ -g-w 

DOi5^tB#(i, i§-SvW I' HO 

^H7'J 7^707^1 i trat^pc-y -fey h£ 

[0 0 2 4 ] — 7 *J 7*7 n y /[UK 1 1 HO 
LD ON ftftfl^CiHyhsn, t^7'J-;r 

7 n y y[us& 1 1 o^n-t l^^c/i/A-^^r > K-r- H2 

(C£PSo£*t&o fflffiOH HOL Dg*77^ 1 0 Off 
f *)7> FT- h 1 2ri*B»j&»*LTv*£o-C, 7 V -y 
7*7 o 7 7*11]^ 1 1 <^)^W T> 

h~r- t 1 2<ntht} t%z>o w<7vw 

HSffg^-^HO L D t Lt, mT&O^a > h n- 

[0 0 2 5 ] -E-Oft. i3*>>9 9tf s m^-tii 
>hL, DMA6iSBBIKg!/^^70t (-^A-fr-f 
^tt) * > * 9 U^/P«-f-tf*aj 

ASit&o k7)a< b>:^f f ^7 >; 7 7*7 n 7 riai^ 
1 i^)^7 1* SfR ic£p#n £ ti^ 7 >; 7^70 7/1 

^^7^1 01 mmt3:7£f%& 

XT 1 0 2 »ai-^+*»a»«^Uy^^OK3cXii^Q^7^0* 
?7t::J:*K DMAgSB|f|Ug (llHOH0LDg$-CI!f$ 
^L^tO^g^} 3^'<*ttiI»S*ftffi:B*m (HOL 

Ds*tiim) s-auoiee 

03 HOLDS-SttSLtv^emXHOLDACKfeiffiLt^ 

H4^«ffi«:*1»^*DMAC<Ol*j£*!II6 
^TSiStSo DMAC40(i, BI4 (Dmf&ir&ffi-tZ 
HOL D£j££B4 1 , ^ ;^Sf?r^tDAD 

S ££5£i~2> DADS 4 4 * ttS<0 H 0 L Dtf*£ 

JSSn/:»*i:f^UB4 :t4HOLD> | 1H , 4 5< D 

MA SrKfri"* t § IC-^Sfcr Kl/^tt«t*DMA 



- 7^A7«8»S*fifHO L DOiiaiSr^ihi- 
*o *^fci/Ui»g3Rfl^H0LD*«»Tt5O 

* v r s n a o 

[0 0 2 6 ] fit, * * > 9 ') T 2titzi&%: % 

*<?>mt)iin !^;uoff-f £&* 0 f<o», # > * 
6tf f **> FS:B846 L. CPUO^Q7^S^/^}|g 
»S#«fiB$BE5eu->** (HOLD w a i t 

fit) Kfc^StN ^7 *7 > 9 6 Officii, u U^OU<om 
^X'hZo ii V > 9 6 <D\ht)l±. o^b^iU^f^i; 
^(iv HOLDS^tz^ 1 OtOtUtlCJ:^ T>Kr 
-M2oy-h^ffli:^n^ 0 HOLD 
ON 7 } ) v-f-yuy 7*11188 1 1 05-fc v hig 

^uepsoLr, 7^^707/1^1 lotbj^A^ 

OflvGDt S *} . 7> Ky-h 1 2oaiJi:Lt, 
^WV^ff (HOLDff) fcliT#$: 

• fi^MRseu^^ ^Offl (HOLD wa i t tt) K 
# > 9 8 7>»^ U^c;i/ffi-§-df£jUjj £ fi^ h 

OLDR*t^^ 1 O^HiiJCJ:!), 7> FT- h 1 2 
(Of - b Zf%< I7)t% 7 »; v 7*7 n y 1 1 

U^;i.fi-^(i s T > FT- h 1 2 tz «t »)aiir$^^o o 

lis i) *7>9 8*«^xai«»K*«(B;^|iBE3cW->'^^ 
[0 0 2 7 ] *«9!^i5(t*l»nBKSc*«*H5lz3? 



AT KI/^ft»B4 7, DMAv-^Vf DMAS EQ 
4 9?if)M$nTV^ 0 DMA'/-^>fDMAS 
EQ49(i, i3 ^ > 9 4 2 7k X/t*z2 - f 4 3 I •? f#i& $ 
nrw»4 0 -ODMAC4 0C(t WjJ^DMA^ 
>hScru-T^^^- (RDY) ^DMAv-tHDM 



A S E Q 4 9 UEPSOSfU r'n - V 4 3 <D&t) 14 . RA 
DS&A8E4 4, H0LD£*»4 1 , DMAT KU* 
£j£g&4 6 i:Ep»OSit*o (H 
0LD»3R*fiB»«) tfiStifc^OHOLD wa 

i tttacfDMAea^H (dmaesmi tR^i- 

-5>^*>^)/^^*-f ? WHOL D£/£§&4 1 t:£PSn£ 
ix*o HOL D£f£S>4 l^b, RAD S±l£«4 4 J 
tfHOLDBfl^ 5 KHOL D±/£8B4 1 (Dthjjtftft 
ftOSft. SjtHOLDB#BB4 5Kli. fl-ffltf* 
MACO/^tl«#5*ffl*H0 L D R E Q ft^SltJD 
S*LTv^ 0 WB*<S>OHOLDACKBttltEHO 

Kl/^±4«4 6 J: I) DMA7 Kl/7^ffl*Sn* 0 * 
jb\ HO L DHf?8B4 5 tfOffigli, H0LD±J3EB1U 
O^-Ct, fflt4, ^^t:iiDMACOrtgST*^<, SO 

[0 0 2 8] HO L D±/£SB4 1 4>flMa£BI 7 * 

S^Tt^-f^o Si*. *T[5]S& 5 4 U(4, ffiDMAS 
EQ*»f»tf)REQ^iv»toiLT#i-5 (oil), * 
THBcOA2jt4 REQlOAtl, f&<0 DMA ->-'$'-> 

K53> M«I{sI& 56, * ^ > * 8 . * ^ > * 9 14. 
*L-P*lEI4 cODMA^Bt WEffiU * 7., '<**fg 

* 5 0i:«St*o 

[0 0 2 9] 0JfSj)glK5 3 at^iWIflBllfflia 5 6 14, MfBli 
B5 2 0ffl»KJ: »K a-r^?iiJSo WfBUBS 3 
Kli. /^jt«»S*fl*HO L DXOO<*ttJBB=*r« 
tH0LDACK<7)7> K fcb # (oi9, DMAC^< 
t fcofctt&fc ^"T . HOLD wa i 

v»*o £#tttili, W]»I1B5 3 StfM8PEIB5 6 ii. 
MSPIIB5 2 05tt;&m: »K SiDMAC^<XT^; 

[0030] ^>^50i:, -f * ;uffl[E5E« * 

^>^55t:, HOLD wait 

epflosn, * > * 5 5 i±-t<affl3&«Kies*i.*o ajspih 

Uf-ffi-?- (RDYff) . *-)>^50OM> 
MI**A2jS*i*o ^JffiKUBS 3ri*iM»lsIB5 2 OdJ^f 

S^fi-?-HOLD^ai^i-^ 0 >T"f«* (RD 

Yfg^r) ZJj<y>bL. * V > 9 5 0 OE3EffiU4 4 t 
ftJtSlsJBS 6^^/<^«a»S*«-?-HO L DOtti** 
<?ih-r^o ©J9PH1B 5 6i:ii» MflPlsIB 5 3i^O/a 
ISS^S^^-f-HO L D, CPU^^^ff (CP 
UCK) &tf:*^>* 5 5<0*V> Hi^A»S*i5 0 
MS10^5 6 sii^SUeSJ EUSS 5 2 Ott^UJ: <3 -f *-7^S 
^4t, ftJffiI13B5 6 U^<^«SI»»*«-9-HOL D£ 



as^-r^o —^7. msqisibs 6(4, s»s#fi-?- 

HOLD^)*y-H:J:^ BU&)!o]B 5 6 
f#g*<I^HOLD<7)iii;ftrf?ikL, '<*tt«»g;Rffi 
tHOLDO*y-H:J:^ CPUW^o-^i^ 
(CPUCK) h SrBBteU * ■> > * 5 5 OK 

£ £«H&(o]B 5 6 ^^UtfSHg^ff HO 
LDoas»flPjh«rW»1-*o 

[0 0 3 1 ] * > * 5 5 O h U Lt\ /<*«S 

»S*flfHOLDO*r-fi:j:i)ffofc^ ((3 8 

(1) ) . /UfiB»WHOLDACKO*y-h 
i:iO!fottft^ ( (SI8 (2) ) o /<xflia»S« 

LDW2*,±^OORfB*HOLD wa i t 

oTfi^HO L DACK^r-l 

^ftffllfprffltHOLDACK^/^T^i) 
4>BfWa*e>, '^*i»S*fttHO L DOS*»±^i) 
^W^HOLDwa i tSjet^t^fi*}, 
"Ct&v^ 0 fci3* ^ttffifrpTfi^HOLDACK*i 
- F^Stli, {H 9 J: ^ iz % fciJfcPEBS 6 IC/O 

ffiES^B-tHOLDACKSrEPSnLT, fiJ®J(UB5 6 
^/^^afflJtPTW-tHO LDACK^^r- h fcstsi-e 

K JHEi" & * o 
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